The therapeutic window of hypothermic neuroprotection in experimental ischemic neuropathy: protection in ischemic phase and potential deterioration in later reperfusion phase.
Hypothermia will neuroprotect peripheral nerve from ischemia-reperfusion (IR) injury, but the therapeutic window of hypothermic neuroprotection has not been defined. Unilateral IR injury was produced by the ligation and release of nooses tied around supplying arteries to the right sciatic-tibial nerve of the rat. Using this model, 114 rats were divided into 12 groups according to the delay (0, 1, 3, and 4 h) and the depth of hypothermia (28, 32, and 35 degrees C). All rats were subjected to 3 h ischemia and 7 days reperfusion followed by behavioral, electrophysiological, and pathological evaluations. We demonstrated significant hypothermic neuroprotection with both deep (28 degrees C) and mild (32 degrees C) hypothermia initiated during ischemia (0 and 1 h delay), but not hypothermia initiated during reperfusion (3 and 4 h delay) in both behavioral and electrophysiological evaluations. In addition, the pathologically significant differences were observed between deep hypothermia (28 degrees C) and normothermia (35 degrees C) initiated during ischemia. We conclude that the therapeutic window of hypothermic neuroprotection is optimal during the intraischemic period and that mild and deep hypothermia provide neuroprotection. Prolonged delay of hypothermic treatment results in worsening of IR injury.